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(57) ABSTRACT

A multitunctional electric tool has a housing, a motor
arranged 1n the housing, a transmission device driven by the
motor, a speed controlling device. At least two output shaits
which have different dimensions are to be used with the tool
wherein the output shaft 1s used to control the activation of the
speed controlling device. The rotational speed of the electric
tool may thus be automatically adjusted to match with the
rotational speed of the accessory installed on the output shaft.
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1
MULTIFUNCTIONAL ELECTRIC TOOL

RELATED APPLICATION INFORMATION

This application claims the benefit of CN
201110169473.0, filed on Jun. 22, 2011, the disclosure of
which 1s incorporated herein by reference 1n its entirety.

BACKGROUND

The following generally relates to a multifunctional elec-
tric tool and, more particularly, to a multifunctional electric
tool having an automatic rotational speed adjustment capa-
bility.

A multifunctional electric tool enables replacement of dif-
ferent output shafts on the same electric tool. The different
output shatts may be equipped with corresponding accesso-
ries such as an angle grinding disc of an angle grinder and a
polishing pad of a polishing machine. Thus, the electric tool
can have different functions by arranging these different
accessories. Some of these accessories need to work at a high
rotational speed, but some accessories are dangerous at a high
rotational speed of operation, and need to work at a low
rotational speed. For example, the working rotational speed
of the angle grinding disc 1s generally 11000-12000 r/min,
while the working rotational speed of the polishing pad of the
polishing machine 1s generally 3000-5000 r/min. If the acces-
sory does not conform to the working rotational speed set 1n
the electric tool, 1t cannot work normally. IT the rotational
speed of the electric tool 1s interlocked with the accessory
installed thereon accordingly, that1s to say, if one accessory 1s
replaced, the highest rotational speed of the electric tool waill
not exceed the needed working rotational speed of the acces-
sory. U.S. Pat. No. 7,431,68 discloses that an accessory 1s
provided with an element for marking the character of the
accessory, and a machine body can i1dentily the element and
control the machine to operate at a corresponding speed. In
the disclosed system, the user needs to buy this special ele-
ment additionally, which 1s not convenient for the user. U.S.
Pat. No. 3,526,460 discloses that a speed limiting mechanism
1s arranged on an impacting spanner, thus the operating speed
of the device may be set by adjusting the speed limiting
mechanism manually. This method limaits the rotational speed
of the device by manual adjustment, thus 1t cannot prevent
incorrect operation caused by the incorrect operation of the
adjustment mechanism.

SUMMARY

The technical problem to be resolved by the present inven-
tion 1s to overcome the defect 1n the prior art, and to provide
a multifunctional electric tool, which enables the rotational
speed of the electric tool to be automatically adjusted to meet
the requirements of the rotational speed of the installed acces-
sory after replacing an accessory.

In order to resolve the above technical problem, the present
invention provides a multifunctional electric tool, comprising
a housing, a motor arranged 1n the housing, a transmission
device driven by the motor, a speed control device and at least
two replaceable output shaits having different dimensions,
wherein the speed control device 1s controlled and activated
by the output shafts.

Preferably, the output shafts have different axial or radial
dimensions.

Preferably, the output shaifts are provided with correspond-
ing actuating accessories on the ends protruding out of the
housing.
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Preferably, the speed control device 1s connected to a
printed circuit board (PCB).

Preferably, the speed control device may transmit a speed
control signal to the PCB via a wireless transmission device.

Preferably, the speed control device may comprise elec-
tronic components for providing a speed control signal for the
PCB.

Preferably, the speed control device may generate a mag-
netic or electric field induction signal as a speed control signal
for the PCB.

Preferably, the output shait 1s encompassed by an inner
output shait driven by the transmission device and rotatable
axially.

Preferably, the output shait has one end clamped 1n the
housing by a quick clamping device.

Preferably, the quick clamping device may comprise:

a sleeve movable axially;

a quick clamping sleeve arranged 1n the sleeve and fixed
relative to the sleeve, the quick clamping sleeve having
an mner surface with at least two slanting grooves;

a locking pin insertable into the output shaft under the
action of the slanting grooves; and

a restoring device for applying a restoring force to the
sleeve.

The technical effects of the described tool are as follows: 1n
the multifunctional electric tool the speed control device can
be activated through the output shaits being physically dii-
terent, e.g., by having different axial or radial dimensions,
when replacing the accessories and the output shaft. The
speed control device may take the form of a switch, a variable
resistance, a variable capacitance, multi-sensor, a magnetic
field or an electric field for generating different signals, which
generates different speed control signals and transmits the
speed control signals to the control circuit board of the mul-
tifunctional electric tool. The control circuit board may con-
trol the motor to generate different rotational speeds accord-
ing to the different speed control signals. The rotational speed
1s suited for the accessory installed on the output shait, thus
the rotational speed of the electric tool may be automatically
adjusted to match with the rotational speed of the accessory
installed on the output shatt. Therefore, the electric tool does
not need to be equipped with a special element for indentify-
ing the accessory and to adjust the speed limiting device
manually, thus 1t has a simple structure and can be operated
conveniently.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11s a schematic view of an exemplary multifunctional
clectric tool constructed according to the description that
follows 1n which an output shait 1s not 1nstalled;

FIG. 2 1s a schematic view showing installation of the
output shaft A with the tool of FIG. 1;

FIG. 3 1s a schematic view of the end of the multifunctional
clectric tool with the output shait A installed;

FIG. 4 1s a schematic view of the end of the multifunctional
clectric tool with the output shait B installed;

FIG. 5 1s a schematic view of the control circuit board.

DETAILED DESCRIPTION

Next, an exemplary tool will be explained with reference to
the drawings. The following description i1s only used to
explain the technical solutions more clearly, and 1s not intend
to limit the protection scope of the present invention.

FIG. 1 1s a schematic view of a multifunctional power tool.
The multifunctional electric tool includes a motor 7, a small
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gear 6 and a large gear 1 which are driven by the motor 7 and
engaged with each other to rotate, and an 1nner output shatt 2
arranged 1n the large gear 1 and driven to rotate by the large
gear 1. The inner output shatt 2 1s a hollow shatt, and different
output shafts such as the output shaits A and B may be
installed therein. As shown 1n FIG. 5, the rotational speed of
the motor 7 1s controlled by a PCB 8. The electric tool further
includes a speed control device 4a connected to the PCB 8
and providing a speed control signal to the PCB 8. The elec-
tric tool further comprises a transition member 3. In this
embodiment, the speed control device 4a 1s a switch 4. The
transition member 3 may move upwards and downwards to
contact a switch control contact 5 on the switch 4. The tran-
sition member 3 may be pushed to move upwards and down-
wards by the installed output shatt.

Taking a multifunctional electric tool with 1nstalled acces-
sories having two rotational speeds for example. The switch 4
1s a normal switch having two levels. Two output shafts hav-
ing different axial lengths may be installed corresponding to
the on state and off state respectively, thereby achieving an
automatic adjustment between two rotational speeds. In other
embodiments, various output shatts provided with an acces-
sory and having different axial lengths may be installed
according to the desired rotational speed. And a switch having
corresponding levels may be chosen, thereby achieving an
automatic adjustment between various rotational speeds.

As shown 1n FIG. 2, when 1t 1s needed to use the accessory
A, an output shait 9 with the accessory A may be installed
firstly. The stalling process of the output shaft 9 1s as fol-
lows. Firstly, a sleeve 11 1s pulled upwards so that a spring 14
between the sleeve 11 and the upper cover 13 1s compressed.
A blocking hook 111 extending inwards from the lower end of
the sleeve 11 may brings a quick clamping sleeve 12 fixed
relative to the sleeve 11, the switch 4, the transition member
3 and a bearing to move upwards together. Two slanting
grooves 121 on the quick clamping sleeve 12 may force two
locking pins 122 to move toward two opposite sides, and now
the output shaift 9 can be inserted. Then, the sleeve 11 1s
released, and restores to its mitial position under the action of
the spring 14. As a result, the quick clamping sleeve 12 fixed
relative to the sleeve 11, the switch 4, the transition member
3 and the bearing 1s moved downwards to their 1nitial posi-
tions. The two slanting grooves 121 1n the 1inner side surface
of the quick clamping sleeve 12 may push the two locking
pins 122 to move inwards gradually. Finally, the two locking
pins 122 reach their upper limiting positions 1n the two slant-
ing grooves 121, and are just snapped 1nto the grooves of the
output shaft 9. At this time, the output shaft 9 1s locked, as
shown in FIG. 3.

Since the output shait 9 is relatively short, 1t cannot contact
the transition member 3 after being installed. As a result, the
transition member 3 may not move upwards, nor contact the
switch control contact 5 on the switch 4, 1n the absence of a
pushing force. Thereby the switch 4 1s 1n off state. When the
switch 4 1s 1n off state, the voltage of the motor 7 provided by
the PCB 8 which 1s connected to the switch 4 may vary in a
certain range. The rotational speed of the motor 7 may vary in
a certain range accordingly. And the rotational speed of the
output shait 9 driven by the motor 7 may also vary 1n a certain
range. At this moment, the rotational speed of the output shaft
9 meets the requirement of the rotational speed of the acces-
sory A installed on the output shatt 9 and would not exceed 1ts
limiting rotational speed.

When 1t 1s needed to use the accessory B, an output shait 10
with an accessory B will be installed. The installing process of
the output shatt 10 1s similar to that of the output shait 9, thus
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it 1s unnecessary to go into details here. FIG. 4 shows a
schematic view atter the output shatt 10 1s 1nstalled.

Since the output shait 10 1s relatively long, the installed
output shait 10 may push the transition member 3 to move
upwards, and to contact the switch control contact 5 on the
switch 4. As a result, the switch 4 1s switched on, as shown 1n
FIG. 4. When the switch 4 1s switched on, the voltage of the
motor 7 provided by the PCB 8 which i1s connected to the
switch 4 may vary in another certain range. The rotational
speed of the motor 7 may vary in another certain range
accordingly. And the rotational speed of the output shait 10
driven by the motor 7 may also vary 1n another certain range.
At this moment, the rotational speed of the output shait B10
meets the requirement of the rotational speed of the accessory
B installed on the output shaft B10 and cannot exceed its
limiting rotational speed.

In a further example, an electric element for controlling the
resistance value through the stroke 1s connected to the PCB.
Considering output shafts A, B and C having different
lengths, since the output shatt A 1s short, 1t cannot push the
contact of the electric element when the output shait A 1s
installed to the multifunctional electric tool. At this moment,
the resistance value 1s an mitial value R0 (R0 1s a value in a
certain range, and R1 and R2 mentioned hereinbelow are the
same). According to the resistance value R0, the PCB may set
the output voltage 1n a certain range. The rotational speed of
the multifunctional electric tool may vary 1n a certain range
accordingly. Thus the rotational speed of the output shait A
meets the requirement of the rotational speed of the accessory
A 1nstalled on the output shaft A.

When the output shait B is installed, since the output shait
B 1s longer than the output shait A, the output shait B can push
the contact of the variable resistance of the electric element
directly or indirectly to a first position, and the resistance
value 1s R1. According to the resistance value R1, the PCB
may set the voltage of the PCB 1n another corresponding
range. The rotational speed of the multifunctional electric
tool 1s set 1n another range accordingly. Thus the rotational
speed of the output shaft B meets the requirement of the
rotational speed of the accessory B installed on the output
shaft B. In keeping with this example, when the still longer
output shaft C 1s installed, the multifunctional electric tool
may adjust the rotational speed in various ranges of rotational
speed.

From the foregoing, those skilled 1n the art will appreciate
that the connection form of the speed control device and PCB
need not be limited to wire connection, and wireless connec-

tion 1s also possible.

Those skilled 1n the art will also understand that the output
shaft may by used to control the rotational speed of the motor
not only by having different axial dimensions, but also by
having different radial dimensions.

Those skilled 1n the art will further understand that the
speed control device need not be limited to a switch or a
variable resistance, but also can use electric elements such as
a variable capacitance or a variable inductance to provide a
speed control signal for the PCB, or use a displacement trans-
ducer or other transducers to collect the speed control signal
outputted from the speed control device and transmit the
signal to the PCB, and then the PCB outputs a signal to control
the rotational speed of the motor. It will likewise be under-
stood that the signals induced by the magnetic field or electric
field may be used as the speed control signal provided for the
PCB.

While the above sets forth preferred embodiments of the
present invention, 1t should be noted that a person skilled in
the art may make various modifications and changes to such
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described embodiments without departing from the technical
principle of the present invention. Any such modifications
and changes should be considered to fall within the protection
scope of the invention claimed hereinafter.

What 1s claimed 1s:
1. A multifunctional electric tool, comprising:
a housing;
a motor arranged in the housing;
a transmission device driven by the motor;
a speed control device; and
at least two replaceable output shaits having different axial
dimensions connected to the transmission device,

wherein the speed control device comprises a switch hav-
ing different output levels corresponding to the different
axial dimensions of the output shaits, and

wherein the speed control device 1s controlled and acti-

vated 1n response to the different axial dimensions of the
output shaits.

2. The multitunctional electric tool according to claim 1,
wherein the output shaits also have different radial dimen-
S1011S.

3. The multifunctional electric tool according to claim 1,
wherein the output shaits are provided with corresponding
actuating accessories on the ends protruding out of the hous-
ng.

4. The multitunctional electric tool according to claim 1,
wherein the speed control device 1s connected to a circuit

board.
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5. The multifunctional electric tool according to claim 4,
wherein the speed control device transmits a speed control
signal to the circuit board via a wireless transmission device.

6. The multitunctional electric tool according to claim 4,
wherein the speed control device comprises electronic com-
ponents for providing a speed control signal for the circuit
board.

7. The multifunctional electric tool according to claim 4,
wherein the speed control device generates a magnetic or
electric field induction signal as a speed control signal for the
circuit board.

8. The multifunctional electric tool according to claim 1,
wherein each of the output shaits 1s insertable into an inner
output shait which 1s axially rotably driven by the transmis-
s10n device.

9. The multifunctional electric tool according to claim 1,
comprising a quick clamping device associated with the hous-
ing for clamping each of the output shaits when coupled to the
tool.

10. The multifunctional electric tool according to claim 9,
wherein the quick clamping device comprises:

a sleeve movable axially;

a quick clamping sleeve arranged 1n the sleeve and fixed
relative to the sleeve, the quick clamping sleeve having
an 1mner surface with at least two slanting grooves;

a locking pin insertable into the output shait under the
action of the slanting grooves; and

a restoring device for applying a restoring force to the
sleeve.
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